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ABSTRACT 

PURPOSE: To shorten the response time of liquid crystals in a transverse 
electric field system by setting the gap between substrates facing each 
other within a specific distance and specifying the properties of liquid 
crystals and oriented films. 

CONSTITUTION: Wire-shaped electrodes 3, 4 are formed on the inner side of a 
pair of transparent-substrates 1,1. The orientation control films 6 are 
disposed thereon and a liquid crystal composition is packed between both. 
The gap between the opposite substrates 1 and 1 is set at <=6.mu.m, by 
which the response time of <=1 100ms is attained. Further, a relation 
(.epsilon.LC)(sub ll)>2.epsilon.AF or (.epsilon.LC) is perpindicular to 
>2.epsilon.AF is satisfied between the specific dielectric constant 
((.epsilon.LQll: the specific dielectric constant of the major axis 
direction of the molecule, (.epsilon.LC) is perpindicular to : the specific 
dielectric constant in the minor axis direction of the molecule) and the 
specific dielectric constant EAF of the orientation control layer and a 
relation .eta./K(sub 2)<45(G(sub s)/(m.m)) is satisfied between the 
viscosity .eta. and elastic constant K2 of twists of the liquid crystal 
composition layer, by which the electric field liquid crystal display 
device of high-speed response is obtained 
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fc^fc. *IJ£MO«SfflHtIStt A £ «- 3. 4 

(£/, : 3. 9, Ex : 7. 3) Tfecfe. fi£oT. (e 

lc) x >2 £ Af *^ds:otv^„ 7^*5. asr^©^ 1 ^ 

7^dtt2.0 AtmlCfg^UT. »J^— 5 s — ->a >d • 
AnS:*5 0. 3 0 tfmtbfc. 

[0 0 3 8] 5 k* V^ftteSWCKtS^P 

ffT*. ^o81iD«#^<i:<D^:-r^S€:l 53? (^c. 
= *ic S = l 5m) tWt'(H4) . /^^;Pl±2t5C©il 
(B^tlttSIG 1 2 2 0DU) TfeU*-. —Jj(Dffi 

yt&Lomyt&mwi&Jvy ■y^faizmiw-ff. w*><t> t > 

[0 0 3 9] ^5 UT# ^.nfcMSS^fiO^SCD^ 
^PalSrai^Lfet^^, 3t±*«0«fW: 4 0ms, i 
T^ONfPbI : 2 0ms tl£^>tz<, 

[0040] immm 4 ] *^js^jo«^«Tf2osfr 

[0 0 4 1] Mi:l^3, 4-'Jy)^a^.y-ifymm 

^*^<t-r-5LIX0N-5023 (?-yV%M) Srffl^fc. 
C©<»:€r7j/K, = 4 2. 0 [Gs/ (m-m) ] T?fet> 
fc. «»WiiO»i^ttA£li4.5 (£/, : 
8. 2, fx : 3. 7 ) -efeofc. ^oT.- (Etc) // 
>2 £ Af ^OStoTl^. SSH©^fvy<l 
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\*3. 5 MmtC^5£LT> U^-T->3>d • in^ 
$50. 2 8 /jmtLfc. 

[0 0 4 2] CpLT#e.nfc^*^«<Djgft«Ji£; 
g^fHSSD^Lfct^^. iL±^K>mm : 2 5ms, it 
TtfOWfW : 3 0mst)4oit. 

[0043] cnjgtfij 5 d *mmM<Dffif&.\zTmv>^fr 

[0 0 4 4] ^g{C«^^T2- 233626 ^&$8ffi«© 
3, 4. 5- h>)7)l*n'<>lL>mm#$:f&fti2-rZ> 
m& (fi/Vltffi) SrfflV^c. -CD£i*7?/K t =2 10 
3.6 [G s/(m • m) ] T°$>r>tz. *HJg^J©fKffi 
O^SS^ttA e «7. 3 (£„ : 1 1. 0, £x :3. 
7 ) T&oito Se^T. (£ic) ,/>2 e a , #jE&0:£ 
^TH5. Sfi^t7^dll4.7ym ICS 

^L-T. l J^-f->'3>d-in5:J!)0.34/ini t 

[0 0 4 5] C 5 LTHStlfeMSSgf CtaOfS 

^mr^mmvtctc^>, ±L±fromm: 28ms,4 
[0046] utmm i j *itK«sj i (Dmmtrm<Ds 20 

[0 0 4 7] &||*m!£teh^>X. h?>X-4, 4 

-v^>^ji/— h^>x- i , i ' o^-y^ 

-4-#;U#-HJ^£js&#<bL*:ZL 1 -2 8 0 6* 
ffll^fc. i)/K, = 4 6.2 [Gs/ (m • 

m) ] TS^fCo *it^J©^SOK*S^A £«- 
4. 8 (e,, : 3. 3, e j. :8.1) T&ofe„ 
Tv (£ IC ) x >2 e„«0uoTW. g& 
K©*t7yd«6. 2 /zmiC^JgLT. U^-^--> 
3>d- An$H0.27pm tLfc. 30 
[0 0 4 8] --tt®£KQ7tf>^;&fttt£V>£l3&¥ 
frT. ^oBIJo^lf^rSltO^-rftffiSrl 5ft (* IC1 
= <Kc»=l 5ft) tLfc (04) . K*Mt2&<DM 
ytWL CBJK*I*tl?G 1 2 2 0DU) — 

= 15ft£U fl&2r«-E-ni;:ira. IP^4>,,=-7 5ft 

[0049] ^^bT^&n^tta^t^BottaoA: 

SISIBISWJtb&i;:*, £-kftt9l»|IQ: 15 0ms, 
STF^DBSfSa : 1 8 0ms ttzitz. 40 
[0 0 5 0] Cttttfli 2 J #Jt$£0iJ 2 ©ffi«BTE©5 

[0 0 5 1] ttA*fttCttH#f*fl;&ttA n*»0. 0 7 
4 3 . *5ft7)^2 0cp (2 Or) , y-fXHOSMt 
£ftK,«<4. 17«d ynOXMtfftSA^. t¥o 
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T» n/K, = 48.0 [Gs/ (m • m) ] T&ofc. 
*itK^J©?«ffiCD^«S^14A ett- 1. 5 (£,/ : 3. 
2, £j. : 4. 7 ) -C^ofc. fi£oT» (e ic ) //>2 

£af^Ac« (£ lc ) x >2 £, f £« 

P^©^-V">^d*3. 8 amlc^jeLT. >J^— r— 
a >d • inSllO. 2 8 /imtlfc, 

[0 0 5 2] d 5 bT#etlfc^S**SHCDSSa©J^ 
^^fF4SrSS!l^L^:iCl^. &±#fQI$|III : 1 0 0ms, 
ftTftfOBM : 1 2 Omstftofc. 

[0 0 5 3] ftis. *^O^ig0iJR^lt^j©^#^ 

[0 0 5 4] 

**. *fc> &ll&tfE|6jBI©^tt£5$ (1) 

(2) ^siifr.fc^tc^-r-s^.ht.ioT, mmftx 
[0®©ffi^i»W] 

[0 1 ] 1 S 5 RtfJ*!|£0iJ 1 ^ £, 2 cr>?S^^ 

[02] nmmifrt>5-Bi&it%imifr£>2\z&tfz>w 

[0 3] *JS^Jl*^5StKJ±^0iJld^2(C*5^^¥ 
[0 4 ] ^Jg#l 1/5^5 Rtf Jttfcfll 1 S 2 ICfett-Stt 

[0 5] fc&mmnjzm&Tii-rm. 

[0 6] ^^s^Mic*3(t-5«^©a»fo9«T**-r 

0. 

[07] ^moymmm^itmm^nB^mmtm^tz 
[^©ibih] 

1 2-<gft«. 3-v-xttS, 4-nt>i 

1 0-tSg^lg. 1 l-0Mk4g9tt«. 1 2-ttJD 

^s, i3-¥»(Mt. 14-ei^m, i 5-«m 

1 17-a-Sijg. 18-nl 

a-sii. 1 2o-*7-7^^ 

2 1-jgft«> 2 2 -ttffifiBtffitt. 2 3~0Bt« 
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